Mechanisms of microenvironmental pH regulation in the cuticle of Ascaris suum.
The excretion kinetics of various organic acids by Ascaris suum were quantified to determine if the excretion of these metabolic end-products could generate and maintain a microclimate pH within the aqueous compartment of the cuticle. Ligated and nonligated A. suum were incubated in media buffered with 0.25 or 2.5 mM Hepes (initial pH 7.5) or 0.5 or 5 mM glycine (initial pH 3.25). The concentration of organic acids and the pH of the media were followed for 24 h. Several volatile fatty acids, including acetic, 2-methylbutyric, 2-methylvaleric, n-valeric, and n-butyric, were excreted at relatively high rates. Propionic, n-caproic, 2-methylcaproic, tiglic acid, and the non-volatile organic acids, lactic and succinic, were excreted more slowly. The organic acids were excreted at a constant rate and in apparently fixed molar concentration ratios. The accumulation of organic acids was associated with changes in pH of the medium until a limiting constant pH, in the vicinity of the pKa of the volatile fatty acids, was reached. The rate of organic acid excretion was not affected by initial medium pH, buffer capacity, or parasite ligation. The rate of pH change induced by the excretion of organic acids was also insensitive to whether ligated or nonligated A. suum were used, but was dependent on the initial buffer capacity of the medium. These results suggest that A. suum excrete the end-products of carbohydrate metabolism across the cuticle. The presence of organic acids in the aqueous pores of the cuticle creates and maintains a microclimate pH of about 5.0 +/- 0.3. This pH will influence the transport properties of weak acids and bases and should be considered in the design of delivery systems for anthelmintics.